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ON TilR RELATIONS BLETWEEN STOMATITIS PUSTULOSA CONWTA-
GIOSA IN T NORSE AND POX IN DOMESTIC ANIMALS AND

HUMANS
: Sodiner Tieracrztliche Wochen- Professor Dr, W. Zwick, of the
seniift (Berlin Weckly on Vete- Veterniary Medical Clinic and the
vinary Medicine), Vol. 40, No, Institute of Animal Discases, Gies-
52, 20 Deccrmber 1924, pps 757- scn University (Medizinische Vete-

7o0l.

rinaerklinik und Tierseuchen-Insti-
tut der Universitaet Gicssen).

(A lecture accompanied with projected slides)
Presented at thie 88th meetiny of the Association
of German Natural Scientists and Physicians (Ge-

sellschafe Deutscher Naturforscher und Aerzte),
in Innsbruck,

Gtomatitis pustulosa contagiosa is a relatively rarely occurring

. infectious disase of horses that may be recognized by small nodules of pin-
: licad to prca size at the somewhat reddened and swollen rwcous tissue of the

wouth. The swall nodules develop continuously until they more or less fully
cover the nucous tissue of the lips, the corners of the lips, the gum, the
chicaits, the tonpue, especially the area of the small tongue band and the
boiion surface and sfides of the tongue, The small nodules rapidly develop

into swmnll blisters with a clear, serum-like content. The content of these

sioll blisters becores turbid after a short period of time, thereby trous-

forming the blister {nto a pustule. In the swall blister or pustula stage,
ulcoers develop at the blister top after the latter breaks: the base of these

vlisters deepens and the ulcer consists of sligitly bleeding granulation
tissue, The ulcers heal reclatively fast and leave a whitish scar which, in
¢ue course, becomes invisible, The changes in the mucous tissue are accom-

e v

panied by more or less pronounced swelling of the lips, the cheeks, and the
subicxillar lymphal nodes.
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The intcrnal body temperature of the affliected horse {s somatiacz
higher than norial at the beginning and during the pustule stage; bouvever,
Tt quickly returns to notmal at the end of this stage., In otier respucts,
the jencral attitude of the animals is hardly affected at all, However, tliw

deruire to cat is more or less affcected, depending on the extent of the pro-
velling c¢fflorescence; a flow of saliva and a foul mouthi-odor is also cvi-
-~ Jent in the course of the disease,

v o o bt - e vl i

If the process cxtends to the nasal mucous membrane, nedules and
pustules develop at the reddened and swollen nasal mucous nmeanbrane on the
inmner surface of the nasal wing, less often at the sidewall of the nose, and
-aliosi always in the vicinity of the boundary of the general cover. This
“populous and pustulous inflammation of the nose is accompaniod by a slimy-
pussy nnsal discharge. Less frequently, the conjunctival tissue of the eyes
and even the cornea ltself are afflicted. In addition, the describad cla-

- 4 —meme——mnes sometinmes develop at the nmucous membrane of the anterfor cranal aurvicle

: aud of the vaginal lips. Furthermore, nodulcs, small blisters, pustules, and
ulcers moy develop on the skin. The skin areas afflicted may include the
lips, the nasal wings, the checks, the breest, the forcarm, the iutesiinal
arca, the anal area, the reproductive organs, thc arca of the thigh, and cs-
pecially the fetlock, The number of skin efflorescence varies withia very
wide limics. In some instances there are only a few single oncs, and iu souww
other instances they are scattered cver the entire body.

T S S
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. As a rule, the course of the disease is benign; within 1C-1/% doys,

in some vere cascs after 3-4 weeks, the animal reeovers. In cuccpticnel ca-
‘e discasce takes en unfavorable, lethal course. Klose reporiad reeantl:-
ol suc., a case at the Frochner clinic.

. a ‘:;,

There are divergent views among the doctors of vetevinary .wdiciac
vich respect to the nature of the discase, Whereas French cxperts Leld tie l
vior sinee a long tiwe {farosse, Leblane, Bouley) thec the duseise nast o
c¢onsidered an cquine pox and is tne same as ihe discase czlled 'greasc' and
'sorc Leets' by Jenner -- the aisease that Jenner considers as a succoscor
: o cualtic pox and found to bLe transmittable by Loy ia 1u02 zrom horac to
cestle and thence to the huuwan -- and whercas this disease :as no nanie ol 1.s
¥rance and is simply called as & 'lhiorse pox,' tle Geruwns hold &n on-
v dilferent view, In Germany, the discase is czlled 'stomatitis pusit-
andosa,’ a rern originoted by Eggeling and Ellenberzer, ond adepia '
Uy Pricdborger; it wes subscquently extended by Dieckerhoff as 'stounditis |
. {il1s pusiulosa contagiosa' since it is not restricted aolaly Lo
:s wenl:renes, Lageling and Ellenbergzevr gave a very detzailed Sescrin-
viom or the discase in the year of 1878, they also observed sponitancous orina-
fov of thie Jdiseasce to humans. They also succceded to transfer stounniiis pue- 2
tulosy avtificially to horses, cattle, humans, sheep, and hogs, vhercas i
nascepeivilicy of goats, rabbits, and dozs remained an unsolved question, i
Joicdberger succeeded in transferring stomatitis to horses, to a cattle, o
¢ shenp, and to a chicken; in the case or the latter, there ceveloped o pun-
1i%c vash at the crest,
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Ter osioad o val Iag and Slleabovgey vithronpact SN
Tt Loy een pusttilosa contrglons and pon, cvijinngen e
. e Ty aocomection wiv g opublication ol St lviesirt,
o LU anseriued 2 of crnuine pox uvhere dhe site of o pon von
Tooonete ol Ails cathreak irvolvad appeeniiazoly DUl ors o,
Coemnicetion widh tias roport, Booeling and Silouuerger recaviied: e wo-
oend pastules observed LY us unger tic clceroscope ceanot be confusaa
pone' Thus, they delinitely wejected the pon-Ililke nature of Gio disussa.
Uricedberser reconmended the tera "pox alfliction' for the disecase
Cad serasscd thot he selected tlhids term to differenticre 1t from wecl pox.

Siecievhoff ... [scateace not completed in originel souvce]

De Jong reported in 191& the results of his enperineaial investi-
sovions on the relations betueen thie disease under discussion and por in Jo-
ie aunimals and humans. Durlng an outbreak of stomatitis pustulesa conta-
¢ wpoong aruy horses in the Wetherlands bhe also definitely vejected a
ar=1ike navure for the discase, Ly stating that whercas the aviificinl wvie-
cinatability of tihe variola and the vaccine to horses cannot be denicd, there
itill nothiing known about tha pox transmitted to hLiorses by natural i

N -
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He succeaded in transvaccinating tiie disease onto healthy horvscs,

of tle lip. The infection materiair empleyed proved to remain infectious
after passage through Chamberland filters D and F. In addition, de Jong
ues able to produce the syndrome of stomatitis pustulosa contapgiosa in Lor-
ses by the vaceine obtained from cattle. He also proved that the hovsue that
was afZlicted with natural stomatitis pustulova contagiosa became inmune to
the vaccine. The same pox eruption could be induced in the calf and tie rab-
it with stonatitis material and vaccine. Rabbits that were vaccinated with
Ltue vaccine shiowed an early rcaction upon revaccination with storatitis ma-
tevial, Guarnieri particles could be fdentified in rabbits after transfcr of
stomatitis virus to the corneal tissue, De Jong further proved thac tlic vac-
cire obtained from horse through cattle is equally suitsble for creating a
pui vaccine for humans, and the usual revaccination reaction is shown in
Lwmans wiio were prevaccinated in this mamner. The {anvestigations of de Joan
culminate in the conclusion that cquine stomatitis pustulosa countaziosa is
in fact the most frcquently occurring form of the Jennerian equine pox.

Van leelsbergen also initiated studies on the relations bLetween
sconatitis pustulosa contagiosa in horses and pox in domestic animcls , and
bewreen the various pox types in the different domestic antmnals. ilc conflir-
swg the findings of de Jong, and considered it likely thar the viruses froa
variola, vaccine, spontanecous cattle pox, stomatitis equi, poultry poi, poulcry
cishtheria, are variations of the same original virus. Van llealsberger suc-
cessiully eransferred the virus of stomatitis pustulosa contagiocsa from Liore
svs to ciicken, and vice versa, using poultry pox material in the latter case.
Chicken in which pox developed at the crest following vaccination with stonma-
titis material, on the other hand, were not immune against subsequent {nfection
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‘ with natural poultry pox. The vaccine virus beohaves diffevently in this con-
i nection: it securely protected the porltry against the virus of poultry pox
: and stomatitis to a certain degree, Van Heelsbergen attributes the scron;est
imunisatory effectiveness to it among the viruses of the various poi types.
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Fig. 1, Stomatitis pustulosa con-

Fig. 2, Pox in a calf after vacci-
tagiosa in the hLorse

nation with stomatitis virus on 24
March 1924, Pictwre was talen on
; 29 March 1924,

Toth, who was also active in studies in this field and who insti-
tutoed numerous transfer tests, concluded that there are necar-ctiological
relations between stomatitis pustulosa contagiosa of the horse and the va-
riola vaccine, whercas cattle and poultry pox are etiologically quite dif-

fcrent diseases, and that there is no etiological relation between cattle
and sheep pox.

During March of this year, T had an opportunity to perform some
tests on a horse that was afflicted with stomatitis pustulosa contagiosa,
at the clinic for veterinary medicine, I shall now present a brief report
avout these tests. The horse showed the usual symptoms of the Jisease. One
could see small, about lent{l-sized nodules and pustules, that partly exhi-
bited crosions at the top, at the internal surfaces of the upper and the
lower lip, especially at the mucous membrane of the lstter, The nodules,
pustules, and ulcers were found in especial abundance at the mucous membranc
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e rthe Hp corner and Lh: ook, Tuvthervore, there were nany ol then at

cieonides of Win ctongte and especially at tha scell bend of Lhe
aerel cititede 0F (he horse was not aeh allcened, Vaen adinltted,

LUl a e peraiure of 29,0°8 but the Leimperalire veverced to normal du-

SRy G ey day, T e appetice of thae &ntlia. wllonily loso than usue
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e S vt the pveason v it s acmitted Lo cue clinic). Wheveas the
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Fis. 3. Pox in the rabbit after Fig. 4. Pox in the chicken after
vaceination with stomatitis virus vaccination with stomatitis virus
on 24 March 1924, Picture wes on 2 April 1924, Picturc was laken

taken on 29 March 1924, on § April 1924,

The followin! transfer erperiments were conducted with diseascd
nouth mucous wenbrane scraped off from this horse:

1) onto the mouth mucous membrane of a norse. In this horse, only
& very few, but very typical, pustules developed about four days later,

2) onto the skin of a calf. Very beautiful papellac and pustules
Goveloped in the calf 5-6 days later. They were clearly recognizable as Do
or .iic basis of their general appearance and the cenzral depression.

3) the transfer tests with the stomatitis material onto the skin
o7 two ribbits have also shown positive results, The rabbits cyhibited the
trpleal pilcture for vaccination pox.

acaitional arcificial intections -- {nvolving a sheep, a hoj;, ¢
€o;, tvo rabbits, a human, and a chicken -- were performed with the storati-

0 5,
tis material obtained througzh the cattle, A surmary is preseated Lelow of
e e

Lie positiv nsfer experinments,
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Pogitive transfer evpoertmonts with virus of stomatitis
pustulean cunwagiosa cqui

(1) o~
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Legend: 1) Torse; 2) calf; 3) rabbit; &) clicken; 5) shocp;
v) robbic, cutaneous; 7) rabbit, cornecal; §) doj;

: . Y) hog; 10) human,
. g ——— ot ﬁ?
- II . 4
: _.," I".J ;
; . "?"\' ~ ! 1
z ‘ . ') ; ’
- I i
}
i
-

£t o

Tie. 5, Poxt in sheep after vaccination
wilh scoiaticis virus after passcge
throu;l o calf. Vaccinated on 2 ;pril
1,24; picture taken on 7 April 1924

2 (2)

/T\ ! .
Aslonion (3)

NOT REPRODUCIBL:

Fig. v. Guavntevi povticles in Lho
cornead or the rabbii, thrae days
after vaccraation wigh stond it
virus alter passaze throngh a ceif.
Vaccinated oa 4 April 19245 cuuc-
- leacion on 7 fAprii 1y24; piciurc
taken on la April L1924,
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Fi,. 7. 2ox in the do efter waccr- Fir, 0o Poiv In ¢ claglm ey
nacton Widh stommiivrs viras dnuev viecination vitu vacetiar. Voo -
passene chrowgh @ calfs Vaceineied nated on 29 July IVHL, RISENTR YN
va LY Jfori)t Lyca; pieture terken on taken on o aAugust 1vG4,

27 Spid 172,

the vaccination or the sheep, the Jog, fad the dog s powlor il

ow the sMin In the ventrael stoacen area arter firsc scarifying tie siaia,

In rthe rabbit, voccinotion vas periormad ac h
saciky 1o the hwman, at the depilated skin of ihe :
¢ tho crest end the throat flap. Pronounced pocks developad iu all
Fone antiels widhin 6-0 devs. Ghiey developed especially clacely in The
coz, the vabbic, and the ehiieken, In the humen (I heve veccineied ":cxt)
t:o typireal pon ¢id not develope In this particular iastance, tizis was lan
tesult of seveval prior vaccinations cgainst pox. Theve was & rc:ctlun, how~
wver, of the type usuclly scen in revaccinations, characterized by an acce-
levaced area formntions

¢y, &

[N

Tue task novw uss to verify the pox nature of the artificially crea-
tod eliflorescencas, This was accomplishcd by supravaccination of ti.e stoua-
Lit°s vaceine viras ou the cornes of a rabbit for identification or Guowuicri
nglta. A5 it is well Xnoun, the Guarniewi particles are bodily manifes-
corioas that occur as cell-vonction products == according to present inter-
avarsciva == in the epithelal cells of the pox-virus vaccinated cornea of
Zo rabbie, These particles are considered as specific for pox., They weve

indcad icentified and thus the poxe-nature of tha stomatitis virus was veri-
I
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o ovidenge fhat B st ntiis v bes eopon-lite raturs g
frforcad by sebsenuant eavanceinarton of tie euperic

v v N St oy et
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el autaale whan
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&, Vo osucolise vhriher thone out-
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e

provians)r veeesnaied with siosac s vien S
el ave fioune goolase veeeine, (el the sy oriaTuy wacle 2 nhe deaantnas
Lion ~uporfneatn,) Tio foanity Lons wes gondecs o appronivately 10 ¢
ter the fret vacelnation fn 10 ealves vaceiaaiad v stecactiia vnoevial,
In tue coursa of thece vapeyr) .ongs, an eaviy veacdion oo desecited by v, piv-
quet ooeevrreid, sane ¢s wsualyr ozeurs € revece'nation Jloscly follurs prl-
wary vacetnation, {,e,, only three sazall pasrillas developst amd tien Glaape
nadred two doys latere Za thin connaction, ft should be nentionad that the
vactine erployed in thie aftersvece’nation vas fully vigulenl, as shown Ly
control tesets on rabbits. Tae rosull of the fwaunisy enxasinacion ajgeces wilh
that roported by ven ileelslevirn, who was able to show that a call that bada 4
bLeen veeciuated ulth svonatitls virus hées a considereble degre: of {emunicy
asafnst the vaceine virus,
== In the otlier animals prevaccinated with stomatitls matevial, wvhore
the vaccination result was positive, the fwmunfty test was perforied only 2
aud 4 mouths after the previous vaccination, 411 anlmals, except the doy, fai-
led to veact to this vaccination, Even in the dog thaeve were only six very
small pustules. According to these experiments, therefore, the stouatitis vi-
rus exhibited a clear imnmnisatory cffeet against the vaccine, The folloving
table provides a view of the immunization tests.

Inmunization tests

, Experinental N Vaccination with stoma- . Aftervaccinacion vicu
animal; ‘ titis rmaterial vaccine

N Result Result
Calf i 2% March 1926 + S April 1924, carly rcact.

tlorsc 24 March 1924 + 25 July 1924 -
nabbit No, 1 4 April 1924 22 May 1924 -
Rabbit No, 2 4 April 1924 22 Hay 1620 -
Chicken 2 April 1924 8 May 1924 -
Slicep 2 April 1724 26 July 1924 -
Rabbit No. 3 31 March 1924 Moy 1924-
Rabbit No. 4 31 March 192¢ 22 May 1924
Doy 10 April 1924 26 July 1924
Jog 14 April 1924 26 July 1924

+ 444+ ++++
[
N

1+

Tiue test results veported arc parallel with those given by de Jong,
van lleclsbergen, and partly also with those given by Toth. They show

1) that stomatitis pustulosa contasiosa in the horse is to be con-
sidered as a poi:;

2) that therc is a close relation between this discase and catcle
pox, and, furthcrmore, when we consider also the results of Cins and Toyoda,

there 1s a c¢lose relation Detween the pox of the various domestic animals and
that of the human.
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T pouliry por, and e stenalilns e
P trled soposttadly Lo roareduce lnuse
ey bovever, Lochioved vnowoeecsse I shonld tio noted, Lawover, Uint
soopostrive tess ventive of van Heelsbercen ooe prools, wiercas wmy uejne
ilve test yvesules avz not. (O reposted attespis to supravaceinate tia ponl-
por onto the shis of the raillit and then to the corneal tissus ol the
tolt, to buo able to fdentify the Guarnievd perticles, wora also unsnccosse
“oIn addftion, the tesin of van Haelsbergea oud Toth, obiaod vo friomine
ast pouitry pon vith stoatitis viras, wara also unsucedssiul, abevad
[ Lovover, van eelsborsan 5 nonetheless inclined to seo relations botvaen
; poult=y pon and poultry diput:ria on the one lzud and cattle pol on the owhaer
, Tt == enpecinlly ainee Le was able to provide reasonably uijh {ownity
} codiast poultry pox vivus wich the vacecine virus , -- Toth belioves that
critle and poultry poi are two ctiolozieslly entirely differant df scases
since they do not mutually confer iimvanity. Tius, there oxists @ gep be-
tween the two vicws, My edditional tests to cffect clariflication did not so
fao flourist sufliclently to permit e to form a clear opinion for scotling
tiis divergence of views. On the other hand, Toyoda succeeded ot the labova-
tory ol Ging to transgrow the poultry poit virus thvough the chicken, the
x . robbli, and the guinca pig onto humans and sheep, He {inds that pouliry pox
is trawsfcrable to rabbits and guinca pigs, with the same histological cuan-

v Lhe Rl

N

2s taking place in the process as after vaccination with cattle pox, It
hould be noted, however, that Toyoda could attain only an incowplete degrac
[ fLuminity sgainst poultry pox with vaccinated sheep pox lywpiies and vac-
cine; on the other hend, he vas able Lo attain complete i{naunity wi:l, {he
poultry pox virus through passage in rabbits both in a chilé and a chicken,

Irzaunity could be also ettained in the human and in slicep by pretreatment
withi catlle pox lwaphes aguinst poultry pox,

Cc « ¢

If one desires to sumarize the vesulis of all recent tests on tic

velation tetwecen the varicus pox types, {t may b2 concluced that thacre arce
indeey close relations wevween these, that tiie pon vericties of tiie vavious
desestic animals, jaciuding poutry pox and diphteria, arc notiing clse than

s
local varicties of o pox virus that probably originated from the human,
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